Proton pumping by cytochrome c oxidase is coupled to peroxidase half of its catalytic cycle.
The four-electron reaction cycle of cytochrome oxidase is comprised of an eu-oxidase phase in which the enzyme receives the first two electrons and reduces oxygen to bound peroxide and a peroxidase phase in which the peroxy state formed in the eu-oxidase half of the cycle is reduced by the 3rd and 4th electrons to the ferryl-oxo state and oxidized form, respectively. Here we show that the ferrocyanide-peroxidase activity of cytochrome c oxidase incorporated in phospholipid vesicles is coupled to proton pumping. The H+/e- ratio for the ferrocyanide-peroxidase partial reaction is twice higher than for the overall ferrocyanide-oxidase activity and is close to 2. These results show that proton pumping by COX is confined to the peroxidase part of the enzyme catalytic cycle (transfer of the 3rd and 4th electron) whereas the eu-oxidase part (transfer of the first two electrons) may not be proton pumping.